Objective To pilot a brief individualized feedback intervention to improve the communication skills of parents with an adolescent with type 1 diabetes. Methods Parent-adolescent dyads (N ¼ 79) discussed a diabetes-related problem, while an interventionist rated the parent's communication skills to give feedback to the parents. Parents were then randomized to a brief feedback session to target person-centered communication skills or an educational session. Dyads discussed another diabetes care problem to assess for change in communication skills. Independent raters coded parent communication skills from video recordings to rate behaviors in the service of examining possible changes in communication skills. Dyads completed ratings of perceived closeness and empathy after each conversation. Results Controlling for overall positive communication at baseline, parents who received feedback showed more improvement in specific person-centered communication skills than parents in the control group. Adolescents in the feedback group reported greater increases in parental empathy and intimacy from pre-to postmanipulation than the control. Conclusions The feedback intervention showed preliminary efficacy for increasing person-centered communication skills and perceived empathy and intimacy.
and behavioral problems that may interfere with diabetes care for patients with T1D and their families (Delamater et al., 2014) . However, to our knowledge, there are no empirically supported, brief interventions that specifically target communication skills in families of youth with T1D.
In contrast, single-session individualized assessment and feedback has been used to promote changes in other health behaviors such as alcohol use, smoking, and chronic pain management (Miller, Cano, & Wurm, 2013; Riper et al., 2009) . Brief assessment and feedback regarding parenting behavior has also been effective in improving parental responsiveness, support, and behavioral management skills (Kalinauskiene et al., 2009; Lawrence, Davies, & Ramchandani, 2013; Smith, Dishion, Moore, Shaw, & Wilson, 2013) . Current research indicates that brief assessment and feedback is most effective when it is provided in a nonpunitive and supportive fashion (Larson, Patel, Evans, & Saiman, 2013; Shute, 2008) . One technique used to provide individualized feedback in a supportive way to enhance behavior change is motivational interviewing (MI), which includes active listening, reinforcing change talk, and eliciting change talk. MI has been used to provide individualized feedback in a supportive way to enhance behavior change (Naar-King & Suarez, 2011) . However, brief assessment and feedback has not been tested as a strategy to increase person-centered communication between parents and their adolescents, which could lead to better diabetes management. Given the extensive literature showing that positive communication skills, including person-centered communication, is an aspect of parental support that can facilitate good diabetes management (Jaser & Grey, 2010) , it appears to be a reasonable target for individualized assessment and feedback in pediatric diabetes care settings.
The purpose of the study was to conduct a pilot clinical trial to evaluate a single-session individualized assessment and feedback intervention for parents of adolescents with T1D targeting parent communication related to diabetes management. Specifically, it was hypothesized that the individualized assessment and feedback would significantly improve observed parental positive communication as well as increase selfreported perceptions of emotional closeness compared with an education control group.
Methods

Participants
The study was approved by the university and hospital institutional review boards. Adolescents with T1D and their parents were recruited from a children's hospital endocrinology clinic located in a Midwest metropolitan city. Inclusion criteria included (1) diagnosed with T1D;
(2) age 13.0-17.9 years; (3) youth and parent mastery of English language to communicate with the interventionist and complete study measures, and (4) no moderate/severe developmental delays by parental report. If two children were eligible in a family, only one was eligible to be enrolled because of concerns that similarities in parenting skills across children in one family could confound study results if both were enrolled.
Families (N ¼ 157) were approached to participate in the study. Of these, 78 families were not enrolled for the following reasons: not eligible on additional screening (1%), declined to participate (13%), and scheduling difficulty (35%). See Figure 1 for CONSORT flowchart. Seventy-nine families were enrolled in the study. Parents provided written informed consent and adolescents provided assent to participate.
Sample characteristics are summarized in Table I . There were no significant differences between randomization groups on any demographic (i.e., gender, age, racial background, parental relationship to the child, or duration of diabetes) or outcome variables at baseline. There was a marginally significant difference between randomization groups on the length of the intervention session (Education: M ¼ 16.98 min, SD ¼ 4.23; Feedback: M ¼ 18.93 min, SD ¼ 4.34, p ¼ .05); however, it was not significantly correlated with any of the outcome variables.
Procedure
The study was a randomized controlled trial with a repeated-measures design. Families were randomly assigned to receive the intervention (individualized parent assessment and feedback about communication skill) or an educational control (diabetes information). To ensure equivalence across conditions, randomization was stratified by youth age (13.0-15.5 and 15.5-17.9 years). Demographic forms were sent by mail before the study visit. Data were collected at two time points during the study visit: before the intervention (T1) and immediately following intervention (T2).
The in-person research visit was conducted in a private space at the diabetes clinic and was completed before or after scheduled clinical care visits if preferred by the family. The intervention session and T1 and T2 data collections occurred at this visit. On arrival, the mailed demographic questionnaires were reviewed for completeness. Parents and adolescents completed two discussion tasks regarding a diabetes management-related problem that they recently experienced together. Parents and adolescents first completed a diabetes management problem checklist and rated each problem from 0 (not at all a problem) to 5 (a major problem). Topics included checking blood sugar throughout the day, counting carbohydrates accurately, giving insulin as prescribed, sharing responsibility for diabetes care and working together, and completing diabetes care at school and outside the home. Two problems that both participants rated as moderately serious were selected for the discussions, one topic per discussion. For those dyads that rated all topics as "not at all a problem," two preselected topics from the list were used.
The interventionist observed the first discussion live and rated parental communication skills (assessment), which was subsequently used to provide feedback regarding communication skills (see Feedback Condition, below) . Both the parent and adolescent completed questionnaires regarding their perception of the quality of their interactions during the discussion task immediately after it was completed. Families were then randomized to intervention or control using a flipbook with a preassigned randomization number (to ensure that the interventionist remained blind to the dyads' group assignments during the initial rating of communication skills). Next, parents received either the feedback intervention or educational control. Of note, the adolescent was not present during the parental feedback component and was therefore blind to the intervention received by the parent. Parents and adolescents then completed the second discussion of diabetes management. Both discussion tasks were video-recorded for later coding by independent, blinded coders. Parents and adolescents then rated their second interaction. Families were paid $40 for participation.
Feedback Condition
The intervention was provided by the first author (D.K.K.M.), who was a clinical psychology doctoral candidate with specific training in MI. The interventionist received quarterly supervision from a pediatric psychologist who provided feedback on intervention fidelity. The feedback condition consisted of an in vivo observation of communication skills while discussing a problem in diabetes care; the interventionist then provided individualized feedback to parents on their communication skills, based primarily on use of person-centered communication skills. All parents were observed and rated; however, only parents in the feedback condition received information about the ratings.
Because the goal was to create an intervention that could easily be delivered in a clinic setting, a brief checklist of six skills was used to rate parent communication. Parent communication skills were rated by the interventionist in six areas using a 0 (absent) to 2 (clearly present) scale: (1) expressing love and concern for the adolescent, (2) expressing understanding of the adolescent's ideas and perspective, (3) use of humor and positive demeanor, (4) using reflections or paraphrasing the adolescent's statements, (5) providing affirmations of the adolescent's strengths, efforts, and/or past success, and (6) asking open-ended questions to solicit additional information from the adolescent. Owing to the brief nature of the intervention, use of critical or negative communication was not rated to focus the feedback on improving aspects of positive communication. The parent's two highest ratings were selected for feedback as areas of communication strength and the lowest was selected for feedback as an area for improvement in communication. Feedback was provided both verbally and in writing; completion of the written feedback form took approximately 5 min. After the first problem discussion, the interventionist met with the parent without the adolescent to provide the feedback. Parents were told that they would be provided with an opportunity to practice the recommended changes during a second discussion regarding problems in diabetes management. MI principles (Miller & Rollnick, 2012) were used to deliver feedback to the parent, such as providing information with permission, using reflective statements to understand and explore parent concerns about the feedback, and acknowledging parenting strengths (using affirmations). Change talk was elicited using importance rulers and exploring reasons for change. Change talk was reflected and amplified. The interventionist guided the parent to identify specific statements using the skill identified as weakness. The total length of time for the assessment (observation of family discussion and interventionist review/ coding) and feedback intervention was approximately 30 min. For more details on the feedback condition, contact the corresponding author.
Education Control Condition
In the control condition, the interventionist met individually with the parent and provided diabetes-related educational information addressing risks of smoking for adolescents with T1D, traveling with T1D, and emergency preparedness for families of youth with T1D. The information was provided verbally and in written form. Parents were asked to select the order of the topics to be reviewed during the session; however, all three topics were covered with each parent. The same interventionist provided both the control and feedback conditions.
Measures
Demographic information was collected via questionnaire from all parents including parent and adolescent race, gender, and age, length of diagnosis, parental marital status, family income, parental employment, and number of people residing in the home.
At the study visit, parents and adolescents each completed a number of measures following each of their discussions (T1 and T2). The Inclusion of Others in the Self scale (IOS) (Aron, Aron, & Smollan, 1992) measured overall perceived closeness in the parentchild relationship. Respondents selected an image of a Venn diagram of closeness that best reflected the closeness of their current relationship. Closeness is rated on a 1-7 scale, with higher values indicating more closeness. In addition, to measure parent and adolescent experience of the other person's disclosure, empathy, and intimacy especially during the discussion task, the 17-item Measure of Intimate Events (MIE) questionnaire was collected at T1 and T2 (Mitchell et al., 2008; Prager & Buhrmester, 1998) . The measure instructed respondents to rate each item in reference to the conversation immediately before the questionnaire on a 4-point Likert scale from 0 ¼ not at all true to 3 ¼ very true. Four scores can be derived from the MIE based on parent and adolescent report: a total score (alpha ¼ .68 and .87, respectively) and three subscales, extent of disclosure (alpha ¼ .61 and .57, respectively), empathetic responding (alpha ¼ .38 and .57, respectively), and emotional intimacy (alpha ¼ .17 and .70, respectively). Therefore, in the present sample, the parent versions of the empathetic responding and emotional intimacy subscales had low reliability (alpha ¼ .38 and .17, respectively) and therefore were not used. The adolescent extent of disclosure and empathetic responding subscales have questionable reliability; therefore, results with these subscales will be interpreted with caution.
After completion of the research session, independent, blinded coders rated the T1 and T2 family discussion video recordings for positive communication and critical (i.e., negative) communication skills. An investigator-developed coding scheme was developed for the use in this study based on the communication skills characteristic of person-centered communication (Miller & Rollnick, 2012; Naar-King & Suarez, 2011) . The coding scheme mirrored that of the interventionist's ratings during the research session observation rating, and included (1) expressing love/ concern, (2) expressing understanding, (3) proving general and feelings reflections, (4) affirming the adolescent's strengths, previous success, and/or efforts to change, (5) asking open-ended questions, as well as critical communication. Observed total positive communication was further divided into two types of skills: (1) broad positive communication skills (Skills 1 and 2 above) and (2) specific person-centered communication strategies (Skills 3, 4, and 5). See Table II for additional description. Broad positive communication skills and specific person-centered communication skills were selected because they are viewed as central to create supportive, nonjudgmental listening while supporting a speaker's autonomy and intrinsic values (Miller & Rollnick, 2012; Naar-King & Suarez, 2011; Rollnick, Miller, & Butler, 2008 ) and owing to their links to health outcomes in youth with T1D (Jaser & Grey, 2010; Wysocki, 1993) .
Two independent raters blind to treatment condition were trained using a written coding manual and 10 practice ratings during a month of initial training meetings. Throughout the rating process, eight meetings were held to monitor coding and discuss ambiguous interaction samples. Disagreements in coding were discussed and a consensus was then reflected in the final coding. The coding manual was also edited to reflect these discussions and provide clarification for further coding. The raters both rated 10% of the families and established a high degree of inter-rater reliability across all coding categories (interclass correlation ¼ 0.94). The code scale ranged from 0 (behavior not at all present) to 2 (behavior strongly present).
Data Analysis
To test the hypothesis that the individualized assessment and feedback would significantly improve observed parental positive communication and greater reductions in negative communication compared with dyads who received the control condition, repeated measures analyses of variance of behavior ratings of T1 and T2 discussions were conducted. Changes in parental positive communication were further examined by conducting repeated measures analyses of variance for specific person-centered communication skills while controlling for broad positive communication skills. An additional post hoc comparison to examine the changes of specific types of parental positive communication skills, paired samples t tests were used to examine the change in each type of person-centered communication skill by group (feedback vs. control) from T1 to T2. Finally, to determine whether parents in the feedback condition improved on the specific area of personcentered communication discussed in the individualized feedback, a paired samples t test was conducted for the feedback group alone to examine change from T1 to T2 in the skill identified by the interventionist for feedback. Therefore, for this comparison, the specific skill included in the analysis was different for each family.
To test the hypothesis that the individualized assessment and feedback would significantly improve self-reported emotional closeness from T1 to T2 compared with dyads who received the control condition, repeated measures analyses of variance were conducted for the IOS and MIE total and subscales. See Table III for a summary of the RM-ANOVA.
Results
Observed Communication
Parents in both groups demonstrated increases in observed total positive communication from T1 to T2 (F(1, 77) ¼ 22.57, p < .001, g p 2 ¼ .23). However, the group by time interaction term was not significant (F(1, 77) ¼ 1.24, p ¼ .27, g p 2 ¼ .02), indicating no advantage for the feedback intervention group. Most parents received high scores in the area of broad positive communication skills (i.e., expressing love/concern and understanding; M ¼ 6.14, SD ¼ 1.90) and few parents in the feedback condition received feedback in this area, which potentially masks changes in specific skills. After controlling for broad positive communication skills at baseline, the main effect of time demonstrated a significant increase of specific person-centered communication strategies from T1 to T2 (F(1, 77) (Table IV) . Additionally, the control group also used significantly more reflections during the second discussion task compared with the first discussion. Parents in the feedback condition demonstrated increased skill in the specific domain for which they were provided with feedback, t(38) ¼ -7.95, p < .001.
Self-Reported Emotional Closeness
There was no significant main effect for time (F(1,  76) . Parents in the feedback group were perceived by their adolescent as maintaining empathetic responding from T1 to T2, while parents in the education group were perceived as providing less empathetic responding from T1 to T2. On the MIE-emotional intimacy subscale, there was a significant group Â time interaction (F(1, 77) ¼ 4.53, p ¼ .04, g p 2 ¼ .06). Adolescents whose parents were in the feedback group reported greater emotional intimacy with their parent from T1 to T2 compared with control adolescents.
Discussion
The current health care climate stresses the need for brief behavioral interventions that can be delivered in clinic settings (Delamater et al., 2014) . While brief Note. *p < .05; **p < .001.
interventions have been developed for alcohol use, smoking, and chronic pain management (Miller et al., 2013; Riper et al., 2009) , research on such approaches for T1D is lacking. The purpose of this study was to develop and preliminarily evaluate the use of a brief (30 min) individualized assessment and feedback intervention to improve parents' communication skills, particularly person-centered communication skills, regarding adolescent diabetes management.
Results from the clinical trial showed that the intervention increased parental use of specific personcentered communication strategies during discussions about problems in diabetes management as compared with an educational control intervention. With respect to observed parental communication, the intervention resulted in quantifiable changes in specific personcentered communication behaviors (i.e., reflections and open-ended questions) as an immediate result from the individualized feedback.
Additionally, parents showed improvements in the specific communication skill that was identified as an area for improvement during the feedback session. This indicated that parents did in fact change their communication behaviors as a result of the brief individualized feedback session. This also supports previous research demonstrating the impact of brief feedback on parenting behaviors and health-related behaviors (Lawrence et al., 2013; Miller et al., 2013) , while expanding the application of brief feedback to parental communication regarding adolescent diabetes management. While it is critical for parents to be able to convey concerns to adolescents about problems with diabetes management, adolescents often report that they perceive that their parent is "nagging" them when concerns are raised (Carroll, DiMeglio, Stein, & Marrero, 2011) . Helping parents find ways to raise concerns in a fashion that results in positive youth behavior change, rather than resistance, is essential for optimal diabetes management.
Parents in both the education and feedback group appeared to improve their broad positive communication skills such as warmth and acceptance. This is possibly owing to practice effects, becoming more comfortable during the videotaped discussion tasks over time or personally reflecting on the previous interaction with their adolescent. However, improvement in specific communication strategies following a discussion with an interventionist about a specific skill, compared with changes in generic warmth, may be more important with regard to long-lasting improvements in communication and diabetes care. Previous research has shown that parental warmth alone is insufficient in improving adolescent adherence and metabolic control (DeVorea & Ginsburgb, 2005; Miller & Jawad, 2014) . This feedback intervention indeed improved specific parental communication strategies discussed during the feedback session.
Despite improved parent communication skill in the feedback group, parents who received the individualized feedback did not self-report change in the emotional connection between their adolescent and themselves. This may simply reflect that parents already perceived high levels of emotional connection. A measure of parenting self-efficacy or confidence in their new skills was not included in the study and may have been a better measure of parental perception of change. Anecdotally, many parents reported that they appreciated the opportunity to discuss diabetes management issues with their adolescent and reported that time to do so in the home environment was often limited.
In contrast to findings for parents, adolescents whose parent received the feedback intervention reported that the parent displayed less decreases in empathic responding and adolescents exhibited increases in their perceptions of closeness following the discussion of problems in diabetes management than those whose parents received the educational control. Of note, adolescents remained blind to their group assignment throughout the research session to the intervention parents received. Therefore, social desirability effects did not account for the findings. This type of adolescent experience has been shown to foster an understanding, supportive environment, which is related to positive diabetes management outcomes (Jaser & Grey, 2010; Miller & Jawad, 2014) . Given the brief nature of the feedback intervention, this finding is promising but requires replication in additional studies.
Some limitations of the current study should be noted. First, the results of the study cannot be generalized to non-White samples of youth with T1D from single-parent homes with lower levels of parental education and income given the lack of diversity in our sample. Parents also displayed extremely low levels of critical communication and conflict during the discussions of diabetes management problems; therefore, the utility of individualized parental feedback for families with higher levels of critical communication or conflict is unknown. This may also reflect selection biases, as parents with higher levels of critical communication and conflict may have chosen not to participate and parents may have engaged in more positive communication behaviors than is typical owing to social desirability biases. Additionally, the internal consistency of some subscales of the MIE requires these results to be interpreted with caution. The behavior coding scheme was not validated before the use in this study. Given the lack of measures to assess emotional connectedness between parents and adolescents, future research is needed to establish reliable measures of emotional aspects of interactions between parents and adolescents. Furthermore, differing demand characteristics in the feedback and education groups cannot be ruled out as an explanation for the findings. Finally, a significant portion of eligible families could not be scheduled (35%) primarily owing to practical restraints of the interventionist schedule. It is of note that only a small portion of families reported being uninterested in participating (13%).
Given the promising findings of immediate change in communication following the feedback, it warrants further investigation of the lasting impact on communication via longer durations of follow up and across other outcome domains. Owing to the pilot nature of the study, changes in parent communication were assessed during a short window. The long-term impact of the intervention on communication, illness management, and diabetes-related medical outcomes was not evaluated. Therefore, no specific conclusions can be made regarding the impact of the feedback on longterm family communication, illness management, or health status of the adolescent. Despite this limitation, previous research provides promising evidence that single-session interventions can have long-lasting effects on behavior up to 1-year follow up (Cordova et al., 2014; Hettema, Steele, & Miller, 2005) . In future studies, measures of diabetes adherence and metabolic control should be included to better understand the impact of this brief feedback on medical outcomes. Direct measures of feasibility within clinic settings would provide valuable information. Anecdotally, clinical staff during this study reported that this intervention filled a noticeable gap in standard care by addressing the impact of family communication on diabetes care and that study sessions did not interfere with clinic workflow. Future studies should also examine the most effective clinical implementation of such an intervention and address questions regarding incremental benefits of adding follow-up sessions. Given the bidirectional nature of parent-adolescent communication, future studies could investigate whether there is additional benefit to providing similar feedback to adolescents on their communication skills.
The possible clinical applications of this brief intervention are expansive in the current health care climate. Brief interventions are optimal for use in busy multidisciplinary pediatric clinics. This intervention is particularly useful in addressing family factors that may impact diabetes outcomes that are not routinely or directly addressed by other members of multidisciplinary teams. Possible applications for both prevention and targeted intervention exist within this intervention, as it could be implemented to reduce instances of negative communication and conflict or address maladaptive communication patterns identified within a given family.
In conclusion, the current study found parental person-centered communication strategies can be improved in a single-session individualized feedback and can result in improved parental-adolescent emotional closeness. This feedback intervention is particularly promising owing to its portable and time-effective nature.
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